Highly selective and sensitive enrichment of phosphopeptides via NiO nanoparticles using a microwave-assisted centrifugation on-particle ionization/enrichment approach in MALDI-MS.
The strategy to concentrate phosphopeptides has become a critical issue for mapping protein phosphorylation sites, which are well known as posttranslational modifications in proteomics. In this study, we propose a simple and highly sensitive method for phosphopeptide enrichment on NiO nanoparticles (NPs) from a trypsin predigested phosphoprotein complex solution in a microwave oven. Furthermore, this technique was combined with centrifugation on-particle ionization/enrichment of phosphopeptides and phosphopeptides were analyzed by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry. Weak magnetism of these NPs and a positive surface charge effect at low pH accomplished rapid and selective phosphopeptide enrichment within 30s. Trypsin-digested products of phosphoproteins such as α-casein and β-casein, human blood serum, nonfat milk, and egg white were also investigated to explore their phosphopeptide enrichment from complex samples by this approach. The results demonstrate that NiO NPs exhibit good affinity to trace the phosphopeptides even in the presence of 30 times higher molar concentration of complex solution of non-phosphopeptide proteolytic predigested bovine serum albumin. The detection limits of NiO NPs for α-casein and β-casein were 2.0 × 10(-9) M, with good signal-to-noise ratio in the mass spectrum. NiO NPs were found to be effective and selective for enrichment of singly and multiply phosphorylated peptides at a trace level in complex samples in a microwave oven. The cost of preparing NiO NPs is low, the NiO NPs are thermally stable, and therefore, they hold great promise for use in phosphopeptide enrichment.